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SUMMARY 


\ 


Stress Analyses were performed on the following aircraft modifications: 


AT1108 Antenna Installation , 

HF Longwire Installation, 

UPS-192 Antenna Installation, 
437S-1C Antenna Installation, ~~ 
SATCOM Antenna Installation , 


The detailed conclusions of each of the topics above are contained after each 
sub-analysis. However, the general conclusion is that each of the subject modi- 


fications in no way impare the airworthiness of the aircraft in that the aircraft 


strength is equal to or greater than the original unmodified strength. 
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Analysis and Design of Flight Vehicle Structures, 2nd’ Edition, E.F. Bruhn 
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lo ATtlog VHF /VHF/AM_AntrEenWwA Lwste ltlation 
Dw9- Mo. 649- 2883-00) 


The antenna ls prounted on top of the fuselage 
at F.8. 1267, LBL 6.40. The modification 


Consist of a Yec tangu/ar plate, S./2 KX 12.25 X% .093 
thk, attached to the original skin and a 7.29% 
6.90x .080 thk coubler, The new rivers are 

WAS 1097D4. There are two .750 Dia. holes tn the 


devbler and Filler plate. 


Re ference Drawings : 649-2883 Installation 
649-2880 Filler 
649-2879 Doubler 


(@) Strength of original Skin Strveture 


Skint 7Vo7s Tb Clal .056 thk (Ref 1) 


Critical Shear buckling Stress of Pere! 


ct F 20,0 a = 3 
ee } Jb = 3.33 
kK (Ret 3 toble 25 manier 4 b) 


aoe a9 


6.5 (10.3 riot) (288 i = 8SS59 Psz 
- 8F 6 


Critical Shear Flow rn panel 
Sent 
= 8557 (.056)2 479 Sma 


(b) strength of Filler plate : 202473 4693 thk, 


a= 12.25 ieee 
b= 5.02 7p = 2.39 


i Pe 
4 ° 
Siam Teo eee Lee F Kiet VC Fhe) = 36,978 pse 
Critical Shear Flow 
Ger = 36,978 0.093) = 3439 bln 


Strenght of doubler £! 2024T3 .080 Thk. 


es. 7.249 
ba 6-90 ads = /,05 


fee TF 
/Z, 7 (Higa 5 X10 YC: ose \e = 20,/4! Psz 


20, 141 pass = (6M bln 


Assume area betweer hele-s thef fective 
V2 4 9( 6.9%) + 3.453 
= IT, + 1229 (3.08). 1558 wt 
12 


Mom M, = 3.45(479)( 1.14) = 1884 mw-kb 


This Moment 1s Gg reaver “Than actvea/ 
when Consiclering the Grea between the 
Two holes will actvaly resist” bending , 


Maximum Bene/ing Stress 


Om = 1884 (3.08) 


[0,399 Pse 
~558 


Crim) © 4 KSC 2024 TB (Ref 2) 
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(/) Comsi DER PuRE Téewsion LoAD my SKjAJ/ 
Load /ost by cvtouT th skin 
72000 pst (. 756.056) = 3024 Ibs 


USING Filler as load Carrying nember 
202473 262 KSC Fy, = 126 KSé  CRef 2) 


= 3024 hd 
= 4/ 
C512 - 7H 093) 74 Poe 
Ms. + 
Use NAS 1097D4 rivets to transfer foal, Uu/timere 
Shear Strength = 443 lbs, y pela Strength > 25/ lbs 


Yivets Yeguire/ = 302% - 
y Z25/ — té 
Yivets installed! = 23 


Summary 


The analysis sShews that suff tetent SYrength fe 
Carry alf induced loac!s has been cle 5/4 ees ite 


the medi Fica tion tw ith the fellewiry Mergtiys- 08+ 
Safe tg 


Ms, (Tensile ult.) = 8,79 
Ms. (River attachment) ~ « 7é 
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2.0 HF. LONGWIRE INSTALLATION 


Two HF longwire antennas are mounted on the 
uppersive of the Gircrafr aT Fs. 1/26, LERBL 


44.56, WL. 272 and Connected to the tar! 
Structure (tail lifring Pomt) at FS 1699S, 


L&éRBL 8.0 WL 450 


Reference Drawings: ‘649-2824 Ins te//ation 
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a) Geometry of installation 


FS 1695.18 
BL 44.56 


FS (695. /@ 

BL 8.0 
ce wl 450.2/ 
{er 450.2] 


(Fs 126.12 ( FS [695./8 
BL 44,52 BL 44.56 


WL 272,32 WL.2 72232 


BS Sin Tee = 77-386" 
596.21 


we s5e - 3,5/° 
597.33 


177-89 
597.33 


= 17,33° 
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Vertical Stabs fixer latera/ movement 
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-——— WL 540 


24 (142.21) WL 450.21 
Z32 


X= 14.7/ snches 


X= 


——— WL 3098 


Extension of antenna length 


b\ 
oak 36.56 *F 14.7/ 


Tension takeuvp must move 598.4; - 597.33 7 1.08 inches 
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Load on tas/ Fitting 


Fe 


= Tension XSin XK 


= 109.57 Ibs 


n, max Xx 


oe max Tension X Cosa min. 
= 1274 Ibs 


Longw re 


Breaking Strewy] hs ct 
wire = S50 ies 


Tendion= B50X1IR = 1275 


} 


\<gG— ex = 3,52° STatte 
Oa = 4,93° 


2 re ee EL 


b) Tai/ Fitting Plu 649-280) 


Matl, 2024-T35!l QQ-A- 250/4 


= 62000 psc (Ref 2) 
Fi. = 37000 Psc 


Sa 
= 115,000 pse (€/p=2) ah 


025 Dia, 


bry 


Bear Ing F.etor 


Bearing | Fitting Factor 1. 18 
I2Z75 . 
eS 5/000 
fey. +/0(.25) | 


y; bs AIS OCG _ 
mo. Fae Gay ae ies Se 


Shear tearouvt 


a OTe ES BOGS pee 
fs 2 €.10)(.50- «2500s 40°) P 


c 37000 pee 
M.S. ~ 20665 (h15) = 


the Fitting js Secured to the tall Structure cwsth 
4- NAS 517~4 belts 160 000 Psi minimum UTS. 


the Longwire ss secured te the Fitting by ere 
Hi4 bolt, Single Shear strerztho 68 bs. 
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C) Antenna mast insteMation P/ry 15/86 CI. 83044 


FSH26.12 MS24693 Screw (6) 


EXISTING STRINGER 


RBL 47.093 
LBL 42.037 


RBL 44.565 
LBL 44.565 


AIRCRAFT SKIN 


RBL 42.037 
LBL 47.093 


EXISTING STRINGER 


A 2,50 inch chiameter hole 1s cut in the airerefr skin 
For the mast snstelMation. 


OKin : 7075-76 Clad 1.056 thk (Ref 1) 
Fy = 72000 pse ( Ref 2) 
Load! capability lest 
= 2.5 (.056)(72000) = /0,080 Ibs. 


Two clouvblers ave used To carry foa/ thre plus 
celistribute the 1274 1b Longwire /cac’ into tre 
skin ave! stringers. 


Ref drowmgs 649-2838 c/evbler 
649-2839 cloubler 


material 2024-T3 080 hk 
CRef 2) 


Devbler 
62000 Psc 


EXISTING STRINGER 
699-2838 dovbler 


NAS 1097 D4 


oubler 


EXISTING STringe: 


NAS 109706 (22) 


250 pSlltel2#50 
ieee NAS 1097D4 (34) 


L. 649-2837- | 
837-001 angle 649-2837-002 ans: 


Jenssen Viney capebi lity ct ccublers 
P = [4.06 + 5.62 -2(2.50) | (.080)(62000) = 23 2/3 ibs 


MiSe = BCLS ee 2 
10,680 + |274 


River Capability on .¢56 Skin 
Z2 lbs 7 
WAS 1697 D4 44 S Reh 2 
NAS 1/097 D6 OTT dos 2 
=~ €836 Iks 


15 (442) = 


& c as a, = FEL Ihe 
1444€ li 


CODE IDENT [OWG NO. 


13499 649-2924-001 
REV SHEET 


2 Ne ee 


Yivets 
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Rg 
VIEV/ A-A 
Shear icad i274 Ces 
Pe yesicr load 1274 Sin 
Loge er ort Gu gi€ 
Z Mg, 2 1216 U.6)~ 377 (875) - 3 


Fudd angle 
zy 2797-3279 4+Rp, = O 


- 


Re £6 los Tersien ty pets 


eT4 2 1/21 Shear [Qofr Cr MSZ4E92 
é 


- oer ea 


Analysis of angle 649-2834 


AND /0134~-/204 “7 
Xxx = .0/24 m* G= 239 Web. | «3.7 —| |.04 


Be nding Stress 


C~. 323 (/-.239) 


: pee AA 14-6 


Ce: (9840 Psé MS. + 
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d) Coupler mount 649-2806 


Bracke? é 
649-2804 
6499-2605 


-3-- Pas ane ae a De as PS ee 


4 wt 4 
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s, 
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coirien Sed 
OUPLER 
rae 7. 


ore eT 


Hi 
} 


La 


Plate Bracke? 
649-2805 649-2804 


Fwd 
STRUT 
699-2816 
Bracket 
649-2022 


AET 
clip Ld sTRuy 
649-2817 = ear -eeie 


clip 


Drag strut 
649-2820 


d.1) 
Design loads per Mil-A~8865 


Fwd. 7.9 9 
ArT. 5 9 = aa 
VerT, 2.0.9 UP 
4.5 9 down 
Latera/ 1.5 @g 


Ultimate loads are LS clesign 


Load! distribution on 
vertical supports 


Fwe suppor? 12.84 
28.59 8 
Fwd = 45 Ve 


Afr = .55 Veg 


The aft Ve rtical and horizontal 
Strut takes the most Lead. 


Therefore analysis will be done 
on afr struts. M 
Analysis for 6.754 Vert. down ? 


DM, 2 .55 (3 7)24.32)(6.75)-17.78 
By, = /89 (es. 
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Section Property of tubular support struts 


Aren = . 168 tn* 
I= .00958 in* 


Stress at Jomt Con horizontal strot 


Ge MOTB se Beso. oe 
00958 


Math Pro per Ties €024 T3 tubing 
f= 64,000 psi (Ref 2) 


Fe. 7 37,000 ps/ 


2 64000 - —— Bending 
MS: 3550) 
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6497-2817 


_ _ hatl: 2024 T3 
0618 
_ @Q-A-250/4 


HOLE 
& PL,2 
OPP Side 


25, y PL 


fh = 64 Kse 
Fed =/o4g kse (€¢/rzhs) 


(Ree 2) 


TJénsion aeress Sectttn A-A 
Hrea = 26.3100. 06/) = -038 m* 
P= 1/89 Ibs Ci. 15) Fitting facter = 217 lbs 


OG = 217 = 5720 pse Ms = + 
1038 


= a Pd - ‘4 * 
Gr 4 (.187)(.060) 4756 Psc AAS + 
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<p Mis 27039-I-1! (4) 


— MS 27039~-/-33 (2) 


= 649-2816 Strout 


4 es 1/89 /bs 
MS 27039-/ Screw dens ethieh le = Z500- Ibs 


Shear = 2125 hes Siete So. 
eu Benes “lle = 104 Ksé (eld = /.5) 


Me. or 
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P, = 189 Sin 31° = 97 [és 
R, = 187 Ces 3/° * 162 /bs 


R, is reacted pte t4e aircraft 


Skin by 2 WAS 1047D6 riers 
(787 Ibs Single shear each) and 


5 NAS 1097D5 rivets coe /bs 
Single shear ) 


Lead! per rivet = 12 = 14 &s 


RB on Stringer * 82 


2($2 Ne ds fitting Foc tor } = /0O2 (bs 


This load vs transfered by 2 MS20470AD4 Yivets 
>| 62 | +50 [ate 
Excentric LacdH on rivet “4 +8 


- 261 (02631) _ 
P a Ceslh) ie 


Axial loac/ = fee = S/ lbs 
Resultant marx, loa/ = 1/33 +5/1= /84 lbs 


Shear strength of Ms 20470AD4 into 1.063 met. 
1s 388@ lbs Cref 2) 


= 338 | 
MS. 1B 4 / 


P=500* 


# 
Ewe load = 37(9 eGo) 
= 500 /és 


AxiAlL Load IW) DRAG BRACE 
500 
ly Cos 2g°¢ oi ees Ibe 


ne: = 2493 psc MAS. oF 


= 500 Tan 29%2 277 les 


Se - 55 lh /bolt MS + 


NO. 
649-2924-001 
SHEET 24 


Analysis of angle chp 649-2822 ¢ 647- 2828 


Assume all 500 (b load goes ae 10134 - 1003 
into the top two MS27039-/ —>|.40 | 


fasteners, 

Assume @ section .38 inches t 

wide on each Side of Fastener 1065 ee oF 
resists load! nee 


bleckKk 


3 
Le 7S CIEIN = 4.09 Xlo7 Matec dive area - f5 


{- lbs 
Cr = 250 (Jo)(. 093) Eso oee 


Mat L Strength for 2024 -T3S//) extrusion 
an = 54000 pse js 3 (Ref 2) 

A F 29000 Psé 

ae - /1080c0 psc (e/p = 2) 


= endir 
a a 


Clip Shear at heel 


o 063 (.40) PTEO ERE 


Gearine from 560 = load 


“gp = E80 - 2/4 22/ psé Ms + 
B ee / 
° * Crenoe3) 
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Fore ~Arrt Drag boat 1S Carried into For SK +7 
by 2~NAS 109706 ivets and Sx NAS 1097DS riers 


ie 4.85 3£F. 57. »| 
\ 
| 
! 
| 
\ 


Svivels 


VIEW C-C 
Torstena/ Shear Stress on sivets A °B 


0AM Ke Da XE | OL 2 ee 
2)( 2.43 )(.628) + (soa, c17 Jt C. €33K.019 jee Oe 


HOS A BSE pet 
“2c 


bie sheer Stress § 
eed pias iy CC es e 
as 2(,628)+ 56019 ) = 33/1! ps¢ 


Tet al s heav stress en PiveT BS 
‘Loe *® 2964 * 33 = 587?! pse M.S. + 


Peo! 


the vertical load preducec/ by the Srag load ts 
Carried by the 649-2612 Channel to the Qircra fr 
Stringers thre the 649-2861 Clips, the clips are 
secured fo the stringers by 2~ Ms 20470ND4 riveTs, 


ee 


STR %e2 


Vertical load To stringers ere st 


= 277 Cos 31° = 237 Ik 
Manic ° Py = 277 ths 


Shear loud. to skin 
277 Sin 3)" 2 14S ibs 


Stringer 7 eo has the greater beaul c/ve to forcvard 
g loading ' 


Vertical load Str2 + 59 (237) = 140 [bs 
> 62 | 50 le 
Excentric lead be rivets + 4 | 


Pp = _.@/ (140)63!) 2 gz / 
! 2 (,3/)2 (6 es 140 !es 


Axial loed = wie = 70 /és 
Resultant maximum loacl = Z2o3 /bs 


Shear strength of Ms 20470 HD4 iHTe 
IS BEE ibs (kef 2) 
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tee em aneds be am Ot a meee 


Sm ee ramen... “10 latte Mee 10 0‘ 


the H Compenent of the vertical loac/ 1s 143 Ibs 
which 1s sheared into the skin by 7 rivers 
Stress on rivets =_/43 ss = 947 psc 

2 (.028)+ 5 (019) . 


Load on RiveT B + G97 (.028) = 26, 5 les 


The vesoltant Stress On rivet B ( may. Stressed river) 
[5 / (5872 psc)*+ (947 pst)? 


R= 5948 psi aes 


G47 por ee 
Re | 
Allowable shear stress 0n Z2017-T3] 


5672 Psc 
CD) rivet ¢8 34000 Pst (Ref Z) 
M.S, = 34000 _ 


(tees, (2222, sete 
5746 
(©) Summary 


The analysis shows that the design is of suffictent 
Strength to Carry al/ induced loads 
Following Minimum WMargtirs ~ of - Safety 


(u/tt, The 


Vevsieh MS. = 0.80 CPi 20) 


Ms. 5003 €13) 


MIS = 0.27 (Pp. 16) 


Bearing 


Vivet attachment 
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3.0 UPS-I92 HF. RECEIVE ANTENNA TNSTL 
DWG. No. 649-2797-900l 


The antenna ts mounted on the bottom of 
the fuselage at F.S. 846, LBL 2.95, The 
modification Consist of « doubler 4.25" x 8.00" x 
080 TAK. attached to the snsice of the Fuse/a ze 
skin by 34 NAS /077D5 rivets, the ts one 
~906 diameter hele drilled in the center of the 
cloubler 


Reference Drawings E4GGY-2797 TInstaterir 
E497- 2796 Dovbé/er 


Consider Compression lead in hetron. skin 


Lead fest by Cutovr In skin 
skin ts 7079 7T6 Clad .0o7/ FAK (Ref |) 
Fey = 62,000 PSC (Ref 2) 


P= 62000 (.¢7/)(. 9763 +.218 +.2/8) 
os 


P= 58694 Ibs 


lest 


Load capebihiy ef deubler 
math 2024 73 .080 Tthk. 
Feu = 39 C00 psé 


Prepabshity = 37000 (4.08, - 1 239)G Cc) = BS52 lbs 


Ms. = 62392 _ |] Se, ea eee ee 45 


5874 
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(b) Buckling of Sheet 


Critical buckling Stress of origina/ qircre ft pane 


- Tk. E te 
Ger 2 Ci- Thee | a 


—— 4 5./ _ z 
.0O7/ 72 . (Ref 4 P¢5.3) 


Cp = 10, 330 psd 


Critical bucK ling of cSoubler 
b,, 2 4.24-.08 rs A t+.080 


= s Flan “ 
be = 797 -.0% = 7 @ on | as 
Tae eee ae eee 


Cet as 2 CExs) 


KATE. f tN i 1680! 


pepo 
12 ( I-44?) bw 


cy 
Compressive bee on dcubler 
Pie (BOI. <a AZLOZ: Poe 
: -946 


M:. Sas 16€ol aa 
13 203 
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(c) Rwers reguired to transfer lead 
(Ref 2) 


VAS 1097D5 P= 755 


Hriyers = 96974 = 7.8 ViveTs 
5755 


No. Yivets th design mvstl. = 17 


(d) Summary 
The analysis of this instellatoon Shows Ther 
It is of SuffictenT strength to Carry The lcac/ 


4.0 375-/1C VHF/FM ANTENNA INSTALLATION 


Two VHE/FM Antennas ave mountec/ on the 
underside of the qgircraft at FS. 52%. 00€ 
L&RBL 48.5. A Tthirel antenna 1s mounted 

atop the Inflighr Refueling heusing at FS. 507 ¢ 


Reference Drawings ¢ 649-2884  InsteHation 
64949-27900 Tnstallation 
697- Z89I98 Doubler 


649-2400 Installation 


The Two lewer antennas are in line with the 
Flighr cf The alrerafr ancl have a Maxinins Jsras 
of 2.55 Ibs at 510 mph 30,cce Fr Altitece, —~ 
During take off and landing the GyuTennes Ex pPerve wee 
a Side lead due to the angle cf aWhack with he 
Orgstréeani. : 

The Cress Sectional aren ef the antenna 15 166 107 
C /.17 fr?) 

Aésume rrovimum anole ck attack eF 19° cur ne 
teke eff rotatton ak M= 0.48 


The avtenna blacle poifl be treated GAS GQ fiat 
Plate for Sicle (eed analy sis 


Dy namic Pressvre at Sea level 
Cz 1118 FPS 
Pe .co2Za7E Ib Secr*/Fr4 


vs 2c (1b88) = 338 Fr/sec 
B= 4 (.002378) (338)? = 135.51 */e* 
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_ NS OSC aS COTE aC EY eS 
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Vatue of Cp ond C, 


He 7 

A 

DM ol (eet | 
7 |_\ 

HH an 


FIG, 5.—WIND PRESSUNES ON ELEMENTARY BODIES 


(d) INCLINED PLATE 


(From ASCE pPnesk 32649) 


At Takecff rotation 
ip Cp 
= 27 C117) (IBS. S$) = 83.3 des 


a fe NG 
f= aad A fi Z 


CP CLAM CISE. SE) JOb 2 ves 


Ht sea level, Gritenna Cross Section chivas - 1.6 ies 


Certer cf Pressure Gor the onterrna Fr 725% 


.203 014, 
@ HOLES 


Assumption 3 The antenna stiffness 1s ef Suer 
hiagn (tude that the antenna tends te Vetere «£ 
a vigtd body aboot sts edge 

106 lbs 


1057 wWw-lb 


Golt tension due to [Fr 
O 


FE i (a = | i ier eo [bs 
eG 
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Drag lead Per bolr 
ae 33 = 4./ Ibs 


Load due to Moment 


Mi = Fr [(3.58)?4 (3.22)2 +0. 95)* +4] 
13.66F 


LOD:f - 
“Ts Ze = 77.¢ bs 


Summation of leacls 
Bolts * 142 £4 ts 


f -13.25 + 435-(77.4) = 


Belts "344 Fo- 4./ /bs 
FP IS. 25 ITE SIO 


Belis "S56 9 Fy = 4.0 tbs 


: ee . 
CPUS oe ay: (77.4) 


Bolts *798 = Fy 4.7 tbs 
- = 4/1 ~~ = e fi 
Fo + /3.25+ = eee) a a ee 
ver PoimT 


2 f= “22247 4 106 S177 
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Section Properties of angle installation 
Effective wid th oF Skin 


a 649- 2899-00] 
Skin ; 7475 -T 761 - NX (AwD 10133-Icor ) 


.O7/ (Ref Lac. Dwg 3F30503) 
: 60 000 psec (Re€ 2) 
= 7/600 Pse 


i 
Fey 
Fee 


Ld (.071) Ore Ses S). LTS dwehes 
Ersective width of doubler 
Matl ~ 2024-T3  ./00 thk 
_*# 37,0¢0 pse (Ret 2) 
= 62 060 ps¢ 


Wodoubler = 3,23 


Niement cf niertia of skin , dovbler and ane 
Be CSG eo G = .172 Inches 
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2 FORCE Y +996 
3 baa lake - FORCE Y +2164 
4 FORCE Y -5%e8 


Assumptions : ‘2 piveT point. load AS taken by this angle 


STIFFNESS ANALYSIS 
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OUTPUT DECIMAL 

LIST FORCES e¢REACTIONS + DISPLACEMENTS ALL 
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ASSUMPTION § TWAE NAS 623 FASTEWERS ATTACHING THE 
ANOLE Fo THE BEAM CAIN TRAIVS Per 
raaomerts tru THE Affe 2Ee SECT 


SHEAR 
(26) 
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Momeri 
Ci1N-~26é: 


DWG NO. 
649-2924-001 


SHEET 41) 


Maximum b ending Stress 


CR: 62.8 (1.00) 


= 19726 psc 
-0326 


- 24000 _ ele fe iz 
MS 1924 / 


End moment on Clip 649- ZE95 -002 


MenienT M IS Leacted by 2 Ms 204 76 Rivers 
Stwce the N,A. CVn With beer cf cevbhler 


lol ts 


ts 


~-62 


this lood /s reacte! by 2 ms 2047004 
hove a Single SHE€at- srreng as 


MS = 


w hich 
of 942 tbs 


ie) 
a eee: 
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Use ./90TAKK Ladtus 
block +o force P Soed 
Into Corner ef Angle 

as a Tension loac/ 
Yather Than @ bench 
load aYound Angle Corner 


P= [0] ths < 


doubler 


VIEW A-A 


VAS 623-2 be/ts will withstand an ultimate 
tensile strength of 1740 Ibs 


MS. “FE 


(b) Connector CUTOUT _1n Skin 


Leael Capability in skin lost 


P 


lest 


= 7/000 (lel2 + .2/8+.218)(.07/) = 7844 lbs 
the 64949-28976 dovbler must pick up Ths cad 


62000 (3.95 - 1/2 -.2/8 -.2/8)/o) = 14843 Ibs 
Ms - 42853 _ | ees, es 89 
Rivets reguirec! to transfer soa, Use VAS 1097 DS, 
Ultimate Single shear strength =690 Ibs  CRef 2) 
TOGA ff ye ee 2 Nivets 


630 


Rivets installed ¢ 


12 MAS 1097DS E280 Ibs 
4.0 SAS 1097 ALD3 1472 ks 
9772 lbs 


(Cc) 649-2884 INSTALLATION 


No analy sis will be fun on the 4378S-/C 
Installation on The inflight refueling housing 
since the antenna at al/ #imes js Para lle! to 
the line of Flshr , PIaXtmum drag load 1s 

2.55 lbs and rhe IR. housing Soes er Carry 
mavJor structural loads. Ang side loads dve 
To yaw maneuvers or ro/l maneuvers 1s trans- 
Fered as shear into the skin and To the structural 
menber cof the housing. 


Dovb Jer installation (649-2888 doubler ) 


eee: lost 64 cutouT 8 

skin? 7079 -T6 Clad 1.053 4K (Ref 1) 
A OF 69000 ps Ckef 2) 

P= 697000(0,75'.053) = 2743 les 

Doubler 2024 T3 .063 44K 

Fe, = 62000 PSse 


Feamalals = 62000 (2.5-.75)(.063)= 6835 Ibs 


2 GE35: 
MS 2743 


Number NS 264 70CFL4 yivets reguirecd to trans fer 
Load. Single Shear strength = 3688 /bs (Ref 2) 


Rivers Regd eee IAD 
; 388 
Rivets Inste/le/ = /0 


Mo te a 
7 


(J) Summary 


the analg ses of the F37S-1C antennae 
fistallatron 


shows thet it 1s of suf ficlent 
Strength To Carry the induced louds with 
the Fo lowing Margins - oF - Sa fe ty 


Teusile M.S. 0.89 (P. 44) 


River Shear MS. O. 24 (RP. 44) 


649-2924-001 
SHEET 46 


SATCOM ANTENNA INSTALLATION 
DWG. NO 649-285] 


CODE IDENT |OWG NO 


1349 " 649-2924-001 


Satcom skin doubler installa tyon 


Ref dwg 649-285! Instelat ron 
649- Z2ZE7/ Deuvbler 


the doubler 1s mounted on the pressure sKin 
at FS.654, LBL 23.0 


Strength S/osr_ in original sKin by CvTovT 
Aircrafr Skin 7O7GT~-~T6G Clacl -053 TAK (ef t) 


Frey = 69,000 psc (Ref 2) 
ae : 6% 000 (.053)(.765) = 2I7 8 lés 


Capea bilirg of aovbler 
20249473 -063 Thk 


Fy, = 60,000 pse CRef 2) 


_ = 60,000(2.50- .765)6063) = 65568 és 
Copebilirg 


1,34 


- 6558 _ 
MS * Zoe —! 


Rivets Yeguired to transfer lead 


Use G WIS Z0O470D5 YViveTs 
P. - 675 Ibs (Ref 2) 


iver 


Rivets peguired ©9978 . 4,4 rivets 
675 
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MS. 4,4 slaee 
CODE IDENT |DWG NO. 

A 1] 499 | 649-2924-001 


SCALE REV SHEET aa 


FS. 663 Doubler lista(llation 
Ref dw: 649-29/8 Jovb/er. 


+ 
12.25) +! 
y* 
+ 
1" 


MS 20470D4 


Pressure Skin 


VIEW Lwk AFT 
FS. 663 


Stress {74 Parie! 


K= 5.02 (Ref 4 Table 35-4) 


C22 ess = 37/8 pst 


37/6 (.032) = 119 "Linch 


649-2924-001 


SHEET 49 


ee load Cata bility /osT by CUTCYT 


web = 79000 Pse (Ref 2) 
1.25 (.032)(700v0) = 2800 ths 


Doubler: 2024 T3 Fi, = 62000 pse 


Dovk /er Strength * 0050 (2.00)(62000) = £200 Ths 


= 6200 _ 12f 
MS. Z800 ! Go ae ee ee 


load transfer from web to Covbler 
MS 20470D4 Yiver Single Shear Strength for .032 matl 
41/ Ibs (.969) = 396 Ibs 


é YivyetsS are Uséc/ on each aa metry liive 


8(396) = 3168 bs 


Vie aS i te a See. [e.13 
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AN ANALYSIS WAS PERFORMED ON THE HONEYCOMBY AIRCRAFT PANEL, P/N 3W12010, TO 


DETERMINE ITS CAPABILITY TO REACT THE FORCES INDUCED INTO IT BY THE UHF 
ANTENNA DUE TO AERODYNAMIC LOADING. AS THE ANALYSIS PROGRESSED, IT WAS 
DETERMINED THAT THE ANTENNA SHOULD HAVE A ZERO ANGLE OF ATTACK, RATHER THAN 
THE 7-DEGREES USED IN THE ANALYSIS: THUS, THE ANALYSIS IS SOMEWHAT TRUNCATED. 
HOWEVER, THE ANALYSIS DID SHOW THAT THE PANEL IS MORE THAN ADEQUATE TO TAKE 
OUT THE SHEAR AND BENDING LOADS INDUCED BY THE ANTENNA. 


CODE IDENT |OWG NO. 


| 3499 649-2924-001 
REV =—s«SHEET 51 
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074-8679-140 


Semin 


1.0 ANALYTICAL MODEL 


AN ANALYTICAL MODEL WILL BE MADE OF THE HONEYCOMB AIRCRAFT PANEL 
TO WHICH THE ANTENNA ATTACHES (SEE LAYOUT THAT FOLLOWS). THE 
PANEL WILL BE MODELED USING TRIANGULAR FLAT-PLATE ELEMENTS HAVING 
BOTH SHEAR AND BENDING CAPABILITY. THE ANTENNA WAS ASSUMED TO BE 
ATTACHED DIRECTLY TO THE AIRCRAFT PANEL WITH THROUGH-BOLT INSERTS 
IMPLANTED BETWEEN THE HONEYCOMB FACINGS AT EACH ATTACHMENT LOCA- 
TIONS. IT SHOULD BE NOTED THAT IN THIS ATTACHMENT CONFIGURATION, 
THE ANTENNA HAS A NORMAL ANGLE OF ATTACK OF 7-DEGREES. 


BECAUSE THE STRUCTURAL COMPUTER CODE USED IN THE ANALYSIS DOES 
NOT HAVE A HONEYCOMB FINITE ELEMENT IN ITS LIBRARY, AN OVERLAY 
ELEMENT WAS FABRICATED FOR THIS PURPOSE WITH THE TRUE SHEAR 
THICKNESS AND AN ARTIFICIAL FLEXURAL MODULUS SO AS TO YIELD THE 
CORRECT FLEXURAL STIFFNESS. 
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MAARTEN VET 


ODE COORDINATES 
x Y Zz 


32¢60 638.50 239.70 
32260 641.27 290.59 
32460 644.04 291248 
32.60 646.80 293.37 
32660 649257 293426 
32e60 652.34 294.14 
32260 655211 295.03 
32260 657.87 295.92 
32e60 660.64 296.81 
32060 663441 297.270 
32¢60 666.23 298.16 
32460 669,05 298.62 
3260 671.86 299.08 
32.60 674.68 299.5% 
32,60 677450 300,00 
10-90 6458.50 295.00. 
10.50 641.27 255.36 
7210.90 644.04 295.71 
10.90 646.80 296.07 
10.90 643.57 296,42 
10.90 652.34 296.78 
10.90 655.11 297.13 
10.20 657.87 297.49 
10.90 660.64 297.84 
10.90 663.41 295.20 
10-90 666.25 295.56 


10659 669.05 293,92 SIZE | CODE 
10690 671.86 299,28 A134 £3 © 
vy we ew ar 


IDENT DWG NO. 
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SHEET 
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aw eee 


Of” £69 
038° 29 
2924-001 


649 


oO 
iS 
o 
On 
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29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
&2 
43 
ay 
5 
46 
47 
48 
49 
50 
51 
52 
55 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

69 
70 
71 
72 


75 
76 
77 
78 
79 
60 
81 
82 
83 
84 
85 


10.50 
10.50 
13.0 
15.90 
18.00 
20.50 
23.00 
25290 
28.00 
30.50 
13.96 
15.96 
18.00 
20220 
23.00 
25-50 
28.00 
30-50 
13,090 
15.50 
18.00 
20.30 
23.U0 
25-50 
28-00 
30.50 
13.90 
18.00 
23.00 
26-40 
13.90 
18.00 
23.VU0 
28.00 
23.00 
28.00 
23,00 
28.00 
23-00 
28.0 
23.U0 
28.00 
15.U7 
17.69 
413.75 
19,00 
13.75 
29.U0 
13.75 
19,090 
13-75 
19.uU0 
13.75 
19.U0 
13.75 
19.00 
13./5 


674,68 
677,50 
638,50 
6386.50 
638.50 
638,50 
638.50 
638,50 
638,50 
638.50 
663,41 
663.41 
663.421 
663.41 
663.4) 
663.41 
663.41 
663.41 
677,50 
677.50 
677,50 
677.50 
677.50 
677.50 
677,50 
677,50 
644,04 
644,04 
644,04 
644,04 
649.57 
649,57 
649,57 
649,57 
655.11 
655.11 
660,64 
660.64 
666.23 
666.23 
671.86 
671.85 
654.00 
654,00 
656,06 
656,06 
658,74 
658.74 
661.41 
651.41 
665641 
665,41 
667,89 
667.83 
670,37 
670.37 
672.56 


299.64 
300.00 
294,95 
294,90 
294,70 
294,50 
294,10 
293.70 
292.75 
291,60 
298.20 
298.20 
298.20 
298.15 
298.10 
298.00 
297.90 


297.80 


300.00 
300.00 
300,00 
300.00 
300.00 
300,00 
$00.00 
300.00 
295.67 
295248 
294,99 
293.92 
296.39 
296.26 
295.88 
295.08 
296.77 
296.25 
297.66 
297.42 
298.86 
298.32 
293262 
299.16 
296.70 
297.03 
296,88 
297.03 
297.48 
297.42 
297.94 
297.92 
298.51 
298.51 
298.90 
298.90 
299.29 
299.29 
299.63 
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86 19.00 672.56 299,62 
87 25.907 674.92 300.08 
88 17.69 674.92 300,90 


102 32.60 638-50 289.50 SUPPORT 
102 32.60 641.27 290.03 SUPPORT 
103 32.60 644.04 290.98 SUPPORT 
104 32060 646.80 292.87 SUPPORT 
105 32060 649657 292.76 SUPPORT 
106 32.60 652634 293.6% SUPPORT 
107 32060 655011 294.53 SUPPORT 
106 32060 657087 295.42 SUPPORT 
109 32060 660064 296.31 SUPPORT 
110 32060 663041 297.20 SUPPORT 
111 32060 666623 297.61 SUPPORT 
112 32060 669205 298.12 SUPPORT 
113 32060 671686 298.58 SUPPORT 
114 32060 674.68 299.04 SUP ORT 
115 32060 677¢50 299.50 SUPPORT 
116 10.50 638.50 294.50 SUPPORT 
117 210050 641627 294.86 SUPPORT 
118 10050 644.04 295,21 SUPPORT 
119 10.50 646.80 295.57 SUPPORT 
120 10050 649657 295.72 SUPPORT 
121 10050 652634 296.28 SUPPORT 
122 10.50 655.11 296.63 SUPPORT 
123 10020 65787 295.99 SUPPORT Ms 
124 10650 660.64 297634 SUPPORT 
125 10090 663.41 297.70 SUPPORT 
126 10090 666423 295.06 SUPPORT 
127 10050 669-05 298.42 SUPPORT 
128 10.50 671.86 298.78 SUPPORT 
129 10050 674-68 299614 SUPPORT 
130 10090 677250 299650 SUPPORT 
131 13.00 638.50 294.45 SUPPORT 
132 15050 636.50 294.40 SUPPORT 
133 18.00 638.50 294.20 SUPPORT 
134% 20050 638.50 294.00 SUPPORT 
135 23000 635650 293-60 SUPPORT 
136 25250 639.50 293.20 SUPPORT 
137 28.00 638.50 292,25 SUPPORT 
138 30200 635.50 291-30 SUPPORT 
139 13000 663641 297470 SUPPORT 
140 15.90 663.41 297.70 SUPPORT 
141 18.00 664641 297670 SUPPORT { 
142 20050 663041 297.65 SUPPORT 
143 23200 663.41 297260 SUPPORT 
144 2500 663041 297.50 SUPPORT 
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663.41 
663.41 
677.50 
677.50 
677.50 
677-50 
677.50 
677,50 
677.50 


677,50 


RELEA 


FORCE 
FORCE 
FORCE 
FORCE 
FORCE 


297,40 
297.30 
299.50 
299.50 
299.50 
299.50 
299.50 
299.50 
299-50 


299.50 


SES 


SUPPORT 
SUPPORT 
SUPPORT 
SUPPORT 
SUPPORT 
SUPPORT 
SUPPORT 
SUPPORT 
SUPPORT 


SUPPORT 


MOMENT 
MOMENT 
MOMENT 


MOMENT 


all li oe areata 


ee ee 


TYPE BENUING 


ELEMENT INCIDENCES 


2 38 1 
368 58 37 
98 38 
58 2 

4 56 
58 4 
62 4 

62 
6 
6 

64 


WEnnuo Fan 


100 
102 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
125 
124 
125 
126 
127 
128 


88 
88 
31 
31 
17 
55 
55 
19 
$9 
$9 
21 
22 
73 
23 
75 
24 
39 
24 
39 
26 
81 
26 
27 
27 
28 
85 
87 
29 
29 
%7 


48 
88 
17 
55 
55 
19 
59 
59 
21 
71 
71 
71 
23 
73 
24 
75 
24 
39 
26 
39 
26 
81 
61 
83 
83 
29 
29 
87 
47 
87 


87 
49 
16 
17 
18 
18 
19 
20 
20 
21 
22 
73 
22 
75 
23 
77 
17 
25 
25 
79 
719 
27 
83 
28 
85 
28 
85 
47 
30 
48 
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RARE ES ARENT 


TYPE 


MEMBER 


201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
215 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 


“SPACE FRAME 


INCIDENCES 


WON OE £OIN & 


101 
102 
103 
104% 
105 
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SUMMARY 


A STRESS ANALYSIS WAS PERFORMED ON THE ANTENNA ADAPTER MOUNT (649-2848-001) 


UNDER WHAT WAS CONSTDERED A WORST CASE AERODYNAMIC LOADING CONDITION OF THE 


ANTENNA. THE ANALYSIS OF THE CASTING SHOWS THAT IT IS OF SUFFICIENT 


STRENGTH TO CARRY ALL INDUCED LOADS WITH THE FOLLOWING MARGINS-OF-SAFETY 


(CASTING FACTOR OF 2.0 INCLUDED): 


MS (CASTING TENSILE YIELD) +2.24 


411.2 


MS (CASTING SHEAR ULT) 


MS (ATTACHMENT BOLTS TENSION) 


ITALRATA YAN 


‘AD“A095 634 ROCKWELL INTERNATIONAL DALLAS TEX COLLINS RADIO GROUP F/G 1/3 
STRESS ANALYSIS OF AIRCRAFT MODIFICATIONS (C-141B AIRCRAFT). JO=-ETC(U) 
OCT 80 D B RAGAN Aero vee 


UNCLASSIFIED 
2x2 


es 


TABLE OF CONTENTS 


INTRODUCTION 

LOCATION OF THE NODE POINTS 

LOCATION OF THE FINITE ELEMENTS 

PROPERTIES OF THE STRUCTURAL COMPONENTS 
LOADING OF THE CASTING STRUCTURE 
MISCELLANEOUS ANALYSIS AND EXCUTION STATEMENTS 
RESULTS OF THE COMPUTER ANALYSIS 

FORCES INDUCED INTO THE AIRCRAFT 


APPENDICES 
A AERODYNAMIC LOADING CALCULATIONS 
B LISTING OF COMPUTER RESULTS 


074-8679-140 A 


~~ “"€C14L=8° "OM C34~-3/B8 UHF ANTENNA MOD* 
——————————— 


KEKKREKESRKKRSESATKEKKEKE SK HESEKEKERESESEKEEEKSESE 


IceES STRUDL-I1I 
THE STRUCTUKAL DESIGN LANGUAGE 


s 

Ps 

* 

s 

* CIVIL ENGINEERING SYSTEMS LABORA!ORY 
* MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
- CAMBRIOGEs MASSACHUSETTS 
* 33% 
* 

* 

* 

x 

« 

* 


eeenee @ 


| 


17.14.36 22 AUG 60 


*" 
x 
UNIVAC 1100 SERIES EXEC 8 * 
VERSION 2.7 * 
Ans eee : e Z 
* 


EEKEKEEEKEKEKEKEREEE ER EST ERE EKEKAAREEKE EEE RES 


PREPARED BY MAARTEN VET 


174-R8479.14N 


INTRODUCTION 


A STRESS ANALYSIS WILL BE PERFORMED ON THE ADAPTER CASTING WHICH IS 
THE TRANSITION BETWEEN THE DM C34-3/B UHF ANTENNA AND THE FUSELAGE 
OF THE C141-B AIRCRAFT. THE ADAPTER WAS ADDED TO COMPENSATE FOR THE’ 
7-DEGREE FORWARD SLOPE OF THE FUSELAGE; THUS THE ANTENNA WILL FLY 
WITH A ZERO ANGLE OF ATTACK. THE LOADINGS TO BE CONSIDERED ARE THE 
AERODYNAMIC FORCES INDUCED DUE TO EITHER THE MAXIMUM PERMISSIBLE 
VELOCITY OF 380 KNOTS AT SEA LEVEL OR MACH 0.85 ABOVE 23,000 FEET 
ALTITUDE; WHICHEVER PRESENTS THE WORST CASE CONDITION. HOWEVER, TO 
ENSURE THAT A CONSERVATIVE ANALYSIS IS PRESENTED, THE AERODYNAMIC 
FORCES WILL BE CALCULATED FOR AN ARBITRARY 10-DEGREE ANGLE OF ATTACK; 
SUCH AS MANY BE ENCOUNTERED DURING TAKEOFF OR SHARP MANUEVERING IN 
FLIGHT. 


THE CASTING WILL BE MODELED USING TRIANGULAR PLATE ELEMENTS FOR THE 


BASIC CASTING WALLS AND TRIDIMENSIONAL ELEMENTS FOR THE HOLD-DOWN 
BOSSES. THE CASTING MATERIAL IS ALUMINUM ALLOY A356-T6. 
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Mige S59 ae 
7 & 
8 9 
a, 190 7CCTT 
10 11 
11 12 
i2 130° ee 
15 14 
14 15 
NOT USED 
19 16 
16 17 
17 18 
18 19 
1 22 
22 23 
23 24 
24 25 
25 26 
26 27 
27 28 
20 29 
293 30 
36 332 
31 32 
32 33 
35 34 
34 35 
35 36 
36 37 
37 36 
3u ay 


437-103 
“438 ~ 102 
439 = 103 
440 = 104 
“~ 44L ~ 7-105 
442 106 
445 107 
“#44 -— 108 
445 109 
44o = 110 
447 ~ ALd 
448 122 
449-125 

~ 45u -- 134 
451 415 
452-116 
455 ~~ °° 227 
454 = 118 
45> 102 
Mbb 122 
457-123 
458 9-124 
459° - 225 
§6U 126 
462 127 
-4e2 - 128 
463 129 

_ 464% 130 
= 465 -- 132 
466 132 
467 = -135 
MER 134 
469 135 
470-136 
471 137 
A723 3H 


ed 


SCALE REV 


128 


129° 


130 
131 
152 
135 
134 


135% > 


136 
137 
138 
way 


—_— 


473 1 102 
“—~474--- 2 102 
475 5 105 
476 10 110 
— 477: -15 115 
478 18 118 
479 1¥ «#4119 
- 4BU 22 122 
481 25 125 
482 30 130 
“4BS | 35 135 
484 36 1358 


SIZE | CODE IDENT [DWG NO. 


649-2924-001 


&,0°*PROPERTIES OF THE STRUCTURAL COMPONENTS 
nr cc pc oo ce A ET OO TT EET ITED 


ELEMENT PROPERTIES — 
pepepeaemresees j= éé# SEER TENNST: REET 


1 10 108 - TYPE *SBCT* THICKNESS .190 
109 TO 114 TYPE *SBCT*® THICKNESS 4.9575 
115 TO 126°" «TYPE «=*SBCT* THICKNESS .190-— = > 

129 TO 132 TYPE '*SECT* THICKNESS 1425 

155 TU 138 TYPE *SBCT*® THICKNESS ,575 

139 TO 252 °—COTYPE «=6*SBCT* «= THICKNESS = ,190 

153 TU 156 TYPE ‘SBCT* THICKNESS 2625 

257 TO 164 TYPE "SBCT* THICKNESS 1.00 
165 TO 168° = TYPE '"SBCT* THICKNESS ,190 
zou TO 211 TYPE ‘IPLSCSH* =o | 
MEMBER ~~~ PROPEKTIES , oa is 
300 TO 326° AX .022B8 Ix .0002 IY 20002 SY .0007 12 .0001 SZ .0007 | 
400 TO 413 AX .0361 IX ,0002 IY .0001 12 ,0001 

415 TO 454 ~ AX .0562 Ix .0002 IY .0U01 12 ,0002 < 
CONSTANTS 

E 1.0UE7 ALL 

G  5.00£6 ALL 


POISSON 053 ALL ei eh ASN od 


€ 2e90E7 300 TO 326 
G” 1.20€7 300 TO 526 
POISSUN «50 300 TO 326 


SeOe-LOADING. OF THE CASTING STRUCTURE 


THE LUADING To BE APPLIED IS FOR THE SEA LEVEL FLIGHT AT THE 
MAXIMUM VELOCITY OF 380-KNOTS. THIS CONDITION RESULTS IN THE WORSTe 
CASE DYNAMIC LOADING. ef Nite es 3 nei Sete te Se ot 

DRAG FORCE 90.90-L8. 

LIFT FORCE 336,0-L6. 

MOMENT 2360 INe-LBe 


LOADING *ORAG® 
NODE 


172:179 +42.62 


21730289 +40e4%1 
174-161 +37-28 
1750182 +34.16 
1760185 +29.49 
1770184 426.59 


1866167 +2369 


nN N N N N N ON 


1760185 @65.44 


EF IDENT [DWG NO. 
649-2924-001 


116 


ANTENNA ATINcHMENT Zonos * 


ASSUMPTION $ THE PANTERA STIFFL/ESS 18 OF SUCH 
PINEUITOOE FWAIOT THE ANTEVVVA TENMOS 
TO ROTATE AS A RigIb BYDY NgweT 
TS LIE OCR GS” ve Pee: 


3366. 


2,360 /N~-# 


LIFT Le0AD/NVCS 
ENICH MOlE Fi = + 23982 - 421.13 
Zz 16 
DRAE LOAOINGE : 
70.9 
LNCH Nod Fret ota ¢ 5. 68 
x Ta 
* SCE APPEVO/x ‘A' SIZE] CODE IDENT |DWG NO. 
For LOMO ENLes. A\134° 649-2924-001 
SCALE REV SHEET 1117 


A 


= | a Anoop enyeetensereeene— - 


MOMENT L£OAD/NC 


2 - 2 
Me = — (18.56) +(16.50)"+( 13,82) + (Hye (7.15)> 
18.5 : . : iF 
+(4,67 >4(2.74) | 
= 108.31 F 
/o#,¥#1 
SUMMATION 


Noors 172.,/7G Force x=+S,68 
FoRce 22421. /3421-64 = +42, 82 


NODES 173,/ Go FORCE XE 45-68 
FekCe2= + 21.8 + (Me52\(21.69)= +40, #1 
18,56 


NODES [74,/¥]1 Force x = +562 


so 13,82 oot. 
FORCE 2 -42h/3 + LR EAN(21 6 OF 32 OP 


Noors 175, /¢2 FoR¢ce X= 45.68 
Mas 


FOKCE 2 42/,/3 4+ Tete \e2nene4 34,/8 


NoNes 176,173. Force X= 45.68. 


FORCE 2 = 421,13 (212 \(aen =+29,49 
mr 


WOOES 177,134 


NOOES 18%,137 


NOOES 172) 12s 


FORCE KX = 4+S.67 


Fee2cé 2a 42/5 + 


te Var cohZt 26,59 
12.96 


Forte X7t S.68 


Force 25 13113 ¢ (Zia + 23,69 


(Axs 


Force X= +5-68 


FOoRCé 23 234,444 Eble 


649-2924-001 
119 


7.0 -RESULTS OF THE COMPUTER CVrag rors 


7l- STRESSES YN THE FVOVVTE E2CETAENTS 


Fidl ™ LIPPEE: PIORIZS SOR PAICE.. 8. oe eS ee 


VYIAXK. SHEMIR STRESS = 23.5750 SV 22> 25 


MAX. DIRECT STRESS =AO,7-PS| WW EL. 24 
4 
j 
MAX. BEMO, MIMENWT = 20.4 IN“LEfp IM £2, AF j 
: ; { 


YANK. BENDING STRESS 


Bo el 
S¢ = 42 
2 On 
Ce)2et) 334) - 5) 
Ce (7G)* 


242-~ VERTICAL SURFACE 


(IA Xe SHEAR STRESS 25, (-PS/ IN £2. 127 


J MAX. DIRECT STRESS = 132.6-P5) Sh EZ. 123 


LIAX,. BEWO. Mament = 4,/2 /N-6B4n /N £2 134 


= 3./2 s¢nw-eBhyyn (nw £2 126 


= 8.83 sy-e6h4w sw £2 156 


(4-72) _ 76 ~pst 


AX, BENO/VME STRESS = 
0373)? 


BQO) 2 5 (GPs) 
(. 190)* 


c)(e83 ——-—— 
= £03( 08) = 34-PS} 
(is2s)* 


7./,3- TRANSVERSE RIB 


. MAX. SHEAR STRESS = Ss.-S—-PSIt WN BL. 16F 
= /0,F ~PS/) 4/4 €¢, 1/457 


LAWAX, OVRECT STRESS 
64 


f1Ny. GENO, foment = 10.1 MN-bbp 


PIAK . BEN OIE STRESS = OGD. = 6/ -/ 
(1, 00)* 


7.1.4—- #O62L0-DoOwnNvN BOSSES 


= 903,7-PS{ /N EZ. 208 


MAX. SHEAR STRESS 


CMIMK%. OFREECT TSTRSS = S$3S70-PS)I JN E2. 2?) 


Dr 10S — MAREINS ~ OF ~-SAFETT 


AL cCAST?VE ltLoyY -_A 386-76 
PER G9 ~A-GOl 


A CASTI7VG FACTAR OF 2.0 WILL CE USED 


From: 112-HOBK-SC , TABLE 7.13.5.00b) 


ASSUMING THE Z£OWEST~ CLASS COSI7VE 


F. = Z2-Es! 


T7 
Fou = sari al Late gat ees 
M.S. (TENS. YZ0)= POCE? 6 =+ 2.24 
(2,0)(2,37!) 


M.S. (SHEMR war) = 27289 _ port 4.2 
(2.0)(963.7) 


| 

. Siz ENT [DWG NO. 
649-2924-001 
SHEET 123 


AER MEERRERS ‘eamNTeaRs os 


A2- ATINCHAEWT 882T LGfN0S 


RESULTANT JUINT LOADS - SUPPORTS 


JOINT [meer own rememowencom onl URCES merece ewc eer owesn nnn / 
: ' X FURCE Y FORCE 2 FORCE 

220 GLO -.010 900 -.007 

221 GLO... -.009 =, U00 --007 

CSB es GLO ; -.011 ° 2000 -.007 

240 GLO -,001 2000 ~ 2038 

241 GLO -.002 900 -2034 

242 ; . GLO -.003 e800 #.202A 

243 GLO -.0035 e800 ~016 

244 GLO -.003 ; 2900 - 2028 

245.3 Ser - GLO fe -,003 2000 ~.012 

246 - GLO -.001 : 000 -.0223 

247 GLO -,001 G00 -.010 

CHG ese) Hate: GLO a 8 -.002 e000 ~e015 

249 6LO -.002 e0UG0 -.007 

250 GLO - -.004% 900 e050 

ae BBR mee GLO = = #005 .000 002 
252 GLO -.001 e900 ~el37 

253 GLO -.002 «000 =~ 2033 

wee BRR ee BLO ee 003 »000 -.028 {_ 

235 GLO -,003 2900 . 72015 

256 GLO -,g03 - = e400 -.U28 

See OST = secrete = GEG fess -.003 «400 ~2015 
258 GLO =.002 900 =.021 

259 GLO -.002 000 -.010 

ae ae 260 ~ + ----— --- GLO - - > ee -.002 ~900 =.016 
261 GLO -,002 e900 = eV06 

262 GLO -,004 2400 2054 

263 5 ee GLO oo 71s =.Q05 e909 =,003 


TOTALS 


-,.091 -,UU0 =-23538 


FROM THE AWALITICNL CAIGOLEL TT CrIN CE SEXTS 
THAT Two ffO0ES AT ENCH ROSS LPEPRE SST 
THE TLE “ODOM ARRANGE EM ENT) ~ ce 


VAX, TENSION = (3&434 5 72 ~28 


SIZE CODE IDENT DWG NO. 
J 3 i 649-2924-001 


SCALE REV SHEET 124 


AN 3 8027S (/0-32) 


R= 212¢-<48 
_ 141L-HOGK-SC , TNALES &.1. S@4(b,) 


P= 22597-¢8 


SYNCE THE SAEAIR 7s INSIENIF ICANT, PUTER ACK AN 
LOW TIGVS will NOT GE SSEDO. 


2259 
72 


11.8. (TENS, 27) = /AO=>4+ 36,4 


ee eee te 2 ey ene = ee ee ee ee ee 


beaten, =e 


SIZE] CODE IDENT [DWG NO. 
13499 649-2924-001 


a 


8.O- FORCES INDUCED 7D THE AUR CRAFT 


1 


ASSUMPTIONS 


@ PDUE TO WIE SIPFFNESS OF THE A\WIENNA 
BAYOWET , IV COMPNRISIS Ta THE GBEMOING 
SIIFFVESS GF THE AMMEN Cora” PIT L THE 
GASE OF FHL AIVTEMIVA WLLL TEWO TO 
ROTNTIE NS A RICID OLY. | 


BCECNYUSE CF THE STAFF WESS Of THE TRANS — 
Verse AX SIFFEMVER IN COMPARISON Te 
THE PIQNEV COM PANEZ ST?FIIVESS TA & 
ANTEVVA WILL ROTATE LREO0T THE STF FETC 
ANO THE ATIACIIVIEWTS Fo TAE SIP FEWER 
WILL THAME OUT ALMOST All CF THE £777 
FORCE, 


THE fl€RCOYIWIR NIIC FORCES LafR TAC WoRST- 
CASE SEV Leve2 FvolUlr Will CREA FE THE 
MORE SEVERE Lonovwse COMOITIITS. 


. 338.0" 


SIZE | CODE IDENT JOWG NO. 
A‘l13499 649-2924-001 
SHEET 126 


FY 


i, emai he, sigs Yusedas> “ass Ss a amas 


8.2- RENCTION Fo THE MOMEnT 


IN REALITY, THE APT WO OF THE AL/TEWNAA LOADS 
THE PANEZ (0 COMPRESSION WITH SOME FORM OF 
DISTRIBUTED Lo ONE; PERAIAPS TRIPS CULTIR 107 
MATURE, FYE PRIBLEM 18 RAIN INV OFEEDWNVATE 
ONE WHOSE SOLUTIOM WIL REYUIRE PI Kr~aovrrleNle 
OR ATTACH MAIENT~ 8427- IVD Paier SPRINE 
RATLS, T0 Stipheirey THE SILYTION , ASSUME 
ZNCH PaRT?ION GF THE ASE PANEL ON EVICH SHOE 
OF 77E PIVOT £°NVE RENICT-S GNMETHALF OF THE 


pqoMeENT - 


Foy sae 4 een ot 
2) 4 B14 +3194 + F006 | =4 (23¢0e) 
2.44 


Fo 43.1-¢8 9 Tevsjow 


6.3 - REACTION JO THE FORCES 


ASSUME fll THE L0F TF FORCES (8 FAKEN [1 THE 
ATIVNCHUMIENTS £9T THE TRANSVERSE SIF FErvEn 


r= ( 338. o\ 2 /12.7-£8 TeEwsrsraon 


nal 
3 
ASSUME ONLY GNE~ ATIF OF THE ANITA CH MENTS 
TAKE our TE ORNE FoR 


Fo: + ( 79-9) a2 /$12-4@ SHEAR 


649-2924-001 


ev (SRE 


APPENDIX A 


AERODYNAMIC LOADING CALCULATIONS 


i NIA OLIN TAN 


N.O- AERIOYNAIIIC CALCULATIONS 


A.|- MAXIE OYNANIIC PRESSURE 


REFERENCE T.0. (C-/4#/A--/, -FIEURE-S=3,—_. 


@ MMX. PERMISSIGLE YELOC/TY PISSVE 23,000-F7, 
NLTITVOE /S MAPS 


© MAX PRERMISSIELE VELOCITY BELOW 23, 060-FT. 
ALTITVOE 4S F79O -KNOTS 


A.lef ~— AT 23 ,000-FT ALIAIVOE 


C = /0O25 - FT/SEC 
aye ee) 
f= .002378 (F (4 | 


= (002378). 4046) (- e373) = .00//43 LESEC LL 


Clozs\Ces)= &7/ FT/sEc 
ae 2 
oe ras 


‘ 2 i. 
= + (.00114.3)/87/) = 434-48/Fr 


oe: — om wee 


§ 
! 
| A,1l,2@ AT SEA LEVEX 
| Ca 117 -~ FT/SEC 


P=.002378 Acide 


n= (380), 68%) - 
= 642 FT/sec (m= .S7) 


Nn 


4. (, 002378)(6 42)°= 496 - 26/F7* 


Be 


A.2-DRAG #% ZvFT FORCES 


ASSUMPTIONS *% 


ee A eee me - canes oem = Speman monet ee ee 


© AS A WORST -CASE, ASSUME THAT THE 


ANGLE -GFOCNTINCK ON T71E NNTENWA IS 70° 

© THE SAUCER PORFIONM OF FHE GVICTEMWCA Wite 
GE TKERTEO AS A Fenr OSC | RATHER 
TPIAV AIS 11M ALR Of, 

© HE ZWIIRE AYWVTEILINVA IS GCUTSIDE FHIE 
BOUIVONRY LATER, (CONSERVATIVE) 


A.2,1 ~ SAUCER 


2 
AREN = x ( 17,28) = /,.724-FT7 


pas 
N 
m 


CODE IDENT [DWG NO. 
Ai134°9 649-2924-001 


SCALE SHEET  A- 3 


Test results contrad-ctory, 
oF this are? 


° 
w 
Ne 


Value cf Cp and C, 


0 01 
9 #70 SO 30 100909 70 $0 30 100,90 70 50 3% 10 0 
{d) INCLINED PLATE Angle at, in degrees + 


FIG. 5.—WIND PRESSURES ON ELEMENTARY BODIES 


(FRom ASCE pareEk 3267) 


FOR Az=l (A SoUNRE PLATE) THE ORAE COEFF ICIsTiT 
IS Memes7 FUE SAME FIS FoR Al CVRCOLAK PernvEe GF 
THE Swamek MRE. 


From Ti& curves Agove (FoR A=)), nT HF 80": 


ATE et ONES REISS SAE = a ee ee eee a re |» HO en AS AS SE EN = 2 Se EP ET SS ENS — 
. 


| Cy, = 4/0 F, 
é | oe 
cep =w26 


(A) AT 23,000-FT ALTITUDE 
Fy = C. A be 
“= 101. 724)\(434) = 74.8 -28, 


Fy = Cc, A Bec 
= (+40)(1,724) (434) = 299.3-28. 


size {| CODE IDENT |DWG NO. 
j i, C o 649-2924-001 
an jaw 


SCALE ‘(REV seer 4 


! 


x2 C pe (,2¢)(17, 28) = 4,62-//. From jup 
see OF O/se 


~ (b) AT SEA CEVERZ 


F, = C1) (1,724)(4-%) = F4,5=Z2e 0 


F, = 6.40) (h 724) (49) * 338.0 -28. 


A.2.2 — BAYONET 


DIORNE £ PINRGOLIN) EWER, REPORT No, 
 7OSGIS "OM 034-3 NWTENNA 
4 
NERNOOYNALI/IC ANALYSIS . 


REFERNCIVCE 3° 


= P : 2 
A rer = /.237-FT. | 


(@) AT 23,000-FT Ae2777V0E 


Cy = 06623 
Fy = C066 83)(1.237)(4124) = 3S.9-¢8 


(b) AT SEA “Levee 


Cy PHC 00983 +.033)= 0) 058 


Fo = (01058) (1.237490) a 6.7-26. 


SIZE | CODE IDENT [DWG NO. 
A134ES | 609-2924-001 

SCALE REV SHEET A-S 

i 


A.2,.3 — TeOTNL ANTEWWA 


REFOCRENCEE? PORNE FMARCOLIN ORAWINVE 
; oy 261D 9S, " Dw 034-3/g VHF 
Angemvea 


Xx 1/0. 4E-7N. - 


——— 


‘sau CER 


Vearowey © te 86 77M ~ 


AT 23,000-FT Mer77V0e 


r= 74.84 38.9 = 0.7 -£8 
F = 279%.3-28 
Zz 


= 2, 236 s/N-28. 


| 

| 

| 

| 

| 

M = C74, 8) (10.4 8) + (35.9)(4,3¢) +(299,3)(4,27) 
AT SER LEVER 


Fp = §4.5 + 6.4 = 79.9 - 28. 
eg 335.0 -28 


M= (94,510.48) + (6.4)(4.66) + (3320) (4.27) 


_= 2,3 60. WN -€8. 


ODE IDENT 
ots) 
ow 


oe 


DWG NO. 
649-2924-001 


FA-RATO_14N 


~ APPENDIX B 


LISTING OF COMPUTER RESULTS 


SHEET 


6 -/ 


FO-WUWLLEN TO AXw zO-0M1eeL° Adin 20-Ea9es® OW CdT Joon 


CO-7SE69T Hoo Axw 20-20592T° AAW PO-GISTHTS Ley eot 300N 
ia Z0-T9BLN9%~ AAA ZN-29nTT6® XYA 
‘ ZO-h9SELZ°* AxXS  TO-S60ETI%~ AAS —- 2D-EGGGAS%e xxe OtOwINID S 
: = 
Lon 
ZO-ETeLet® Aun ZO-7FLOATS © Alw ZO-L2GLTE* = XxywW ObT JOAN 
le : ee he? EO-OKC ERTS AXw = -20-80nz0T* AAW = -2D-GCSFATS xXwW €0T 3QON -.— -——-- 
a fo-onceeze- AXw = - 20-hGE996° ALW 20-0762 T6° xXwW ZLt 300N 
: ; WorZEzZGat® ALK = - LOGS HHETS $ XKA 
SH-LERnge?= AXS = TH-OZHOHTT“ AAS TN-Z7TINIT Se xKS aranin33 eee ae Oe 
a 
| 2 Sm 22 3 iS €0-9ZZ29L9°% AxXwW Z0-Tenase® AAW Z0-S9RGEL® XX Zit 30anN - --——-- 
or COOKERS = AxWw  €0-62z2609°%= bAW | COHh2E97RGS o «XW €0t 300N 
: oe { ZO-TVELOT*= AX = - Z0-6ST9GL°~ Alm -20-S¢H9TO%* xxXwW zOt 309N 
ee eee fe Z0-nE TAHT = AAA TO“bRHEDZ® XXA Ryne eae 
ri TO-2Lt266°° » AXS ZO-9ELTEG So Aas ZO-hzTOSO” xxs O10u1N35 ¢ 
: mn. ECHhOKTSE% © AXW = -20-EHTT9IES Adi 20-0n2609% = xx zot 3INAN 
Me HOWLOTTEL* = Xb ZO-0L9LTT® AAW 70-ScEatt® xX tot 3N0N 
: ; ZO-TVZLOV*= AXH = - TO“E0NHTTS haw = T0-0NAK0T? xX zit 300N -- 
A ; . €0-9TLOSH* AAA = -TO*250C2" NXA 
20-£00022°= AXS = Z0-G29LET~ AiS—- TO*NLHOOT® xxS or0ujNI9 2 
on ; 
; } LONG »TLT I~ AXW = €O“h27HEL = AAW -2OsTEHLGT® xk #9r 300N 
E064 [SHES oe AxXW  -ZO“97ENZE® Abe | -Z0=9TH20G° XXw ZLt Janu 
r F G0-G0 :09Te= AXW = - 20-6601 ZF = Abw -20*692TS7°° XxXwW tor 300N 
! oreLsTELz*~ ALA = - 20-4TSSS8° xXA 
: a 1D°7EROT HS = AKS = ZQEGETTT = AAS  CO“GL9GR9® © XE QtouiNI2 t 
an Sik 1NaW273 
i F - 3 
chp es S3S83NIS 1NIWIN3 
{ ‘ : 
H = ' 
a Svud - ONTOVOT 
: é \ 
ae a: 2AM SIV BUNTNHOND ZATIOV 
| a wf fd sore Madea © ie : eae : : BWVYI PIVGS Bddd PWNIINWIS JATIOV 
LA ‘ 
’ ano33s 3930 334930 SdI¥ INT SLINA JATLIV 
a 
; ; QOw VNNJINY JHn G/E-eE9 WO rt ; Pe Tats © WI180Nd 
7 ‘ 
H 4 
° & o SweSeseesgteee | 
: sis CSISATVANY ES3iv7 90 SATWIS3He aa 
C.. epecnevesete I: 
<7 , : | 
Cc 


62 39vd 097280 310 S3IIT SITHIC GOTT IVAINA 


wwe ee es 


oezze0 31V 


f0-s9ceeete 
£0-69zLTT* 
eo-nozctte 
z0-02892L° 
f0-0T9hih® 
€0-952225° 
€0-Cantege 
ZO-ZZ2Ht96" 
£0-teSETZ*~ 
¢o-nonge2*= 
€0-9LTOST*- 
to-enegor® 
#0-60L£09% 
aD-LONTh9°e 
ed-L00Ta9%e 
To-eangt® 
£O-69TO6T® 
#n-c202z6° 
eo-seteaz? 
ToO-9Ghett® 
co-otzztz? 
€0-SS16L5° 
£0-9gCGST°= 
Z0-6SLe62° 
€0-95TL0T*= 
£0-66C6z5%~ 
€O-LG0GTT? 
1¥0-60%902° 
£0-K6ZLE6 "= 
€O-F6F62E%o 
£0-czt06E"~ 


Zo-99TeSt® 


ZO-TULITT® 


Auw 
AX 
Axa 


AXw 
Axw 
AXxw 


AXw 
AXw 
AXwW 


AXw 
AXw 
AXw 


AXW 
AXw 
AXwW 


AXw 
AXwW 
AXw 


AxwW 
AXw 
1AXw 


AXw 
AXw 
AXw 


AXW 


2O-h76CChe Aiw 

20-66C hho oe ain 

20-TencEt <= AAW 
20-T09609°* 

Axs £O-SITHE6% = 
20-2916 TGS AAW 
20-+990hT6® Alw 
ZO-+eL196C° Aiaw 

SN ZEON = 
axs TO-OThHSTT%o 
20-9EHITZ 9 = AlW 
£O-ZTOMbE* AAW 
20-9€9S62* AAW 
CO-RTHEGL Po 
axs VO-ERITHZ Pe 
ZO-ETé6ase? Adw 
20-96F0G2%o AAW 
SOhLERESP- Ae 
Zo-0ztass® 

axs TA-98990T%e 
ZO-THOLIE f= AAW 
Z20-LE72G600° ALw 
ZO-0ThHee® Ad 

ZO-SSEAIHI Oo 

axs S0-KhGSTCTE% eo 
ZO-TEGRIT Po AAW 
Z0-SEhH9ET® Aaw 
20-L0EARL° Aka 

2H 27LHTT oe 

Axs TN-QERGTS%e 
20-92T9TG Po Aiw 
20-62L229° AAW 
20-29898e° Aaw 

zn-ncozde® 

ays 20-F2ZEGn? 
2O-tércec® Ai 
ZO-SGFETG%e AAW 
20-6LT922%* AAW 

TO=heezIte 

ax6 ZO-9hSZ9ne 

ZO-haEGhT{ co Aaw 


20e7TH7LTG? 
20¢2ahb9h to 
2O-L90F HTP = 

AAA hO-ThHGLLT® 
Aas TO-HLSFHT® 


20-hNhLOl Po 
7O-SaFt IB? 
20-STZShh® 

ALA T0-49669T° 
Aas TO-22999T° 


20-GAAShho = 
Z20-SISSF2® 
20-€260C6° 

AAA TG-9STEHT fo 
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